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(54) DEVICE AND PROCESS FOR TREATING USED TONER CARTRIDGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a used toner cartridge 
treatment device capable of crushing a toner cartridge under safe 
and good environmental conditions and subjecting the cartridge 
to separate treatment for each of the constituent materials of the 
cartridge, even when the used cartridge, as it is, is charged into 
the device without performing any handwork and without 
disassembling the cartridge. 

SOLUTION: This treatment device consists of: a crusher for 
crushing a used toner cartridge in a closed crushing chamber 
while maintaining the atmosphere within the crushing chamber 
in such a state that the oxygen concentration in the atmosphere is 
lower than the explosion limit; and a separator for separating the 
crushed material discharged from the crusher into constituent 
materials of the cartridge. Thus, by only charging a used toner 
cartridge for a copying machine, or the like, as a cartridge 

integral body as it is, into the device without requiring any pretreatment handwork for bringing 
the cartridge into an almost disassembled state, constituent materials of the cartridge, such as 
residual toner, metal (e.g. iron and nonferrous metal), glass and plastic material, are safely and 
automatically subjected to separate recovery from each other without any risk of causing 
explosion. Accordingly, the used toner cartridge can be treated with remarkably high efficiency, 
through very simple, clean and safe treatment work, by using such a simple treatment device, and 
further, at a low cost as a whole. 
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[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the processor and art of a 

used toner cartridge. 

[0002] 

[Description of the Prior Art] Generally the toner cartridge equips the interior with the seal 
member which is carrying out the seal of the opening for toner fall of the receipt case which 
contained the toner, and this receipt case. Moreover, there is also a thing equipped with the shutter 
member for blockading the object for attachment or the axis for rotation, and opening for toner fall 
of a used toner cartridge. Furthermore, if the toner cartridge main part itself is the double container 
structure which consists of a contents machine and an outer container, it consists of a fresh toner 
tank, a waste toner tank, etc. and is in the type which has a processing laboratory in one, it has the 
toner agitator, the toner feed roller, etc. 

[0003] the material of such a toner cartridge - in a receipt case, iron, a nonferrous metal or 
plastics, and the feed roller of a metal or plastics are [ plastic film, a shutter member or a container, 
and a tank / plastics or a metal, and an axis or an agitator ] also just various to glass or plastics, and 
a seal member Especially the toner itself is carbon black and it is in the end of superfines. 
[0004] It is replaced with a new thing when such a toner cartridge becomes used conventionally. 
Although a little toner still remains in a used thing and the toner has adhered also to the front-face 
side of a cartridge, it dissolved by the handicraft and the disposal was carried out by reclamation 
etc. The example currently automatically processed using the machine did not have a used toner 
cartridge. 
[0005] 

[Problem(s) to be Solved by the Invention] Accidentally, it absorbs or carries out [ **** / breaking 
up on the outskirts /, and ] disassembling a used toner cartridge by the handicraft, and it has a 
possibility of injuring health while being very dirty work. / that the carbon of an impalpable 
powder adheres to the body Moreover, though it is not based on a handicraft but being processed 
mechanically, when processing so much, there is fear of the dust explosion accompanying 
scattering of a residual toner. Furthermore, if recycling of resources is not aimed at but the disposal 
of the used thing generated in large quantities is only carried out, there is also a possibility of 
producing many environmental problems. 
; [0006] Even if this invention supplied the used toner cartridge to the **** equipment, without 
[ without it is based on a handicraft in view of this actual condition, and ] dissolving, it was safe, 
and moreover, it was crushed in the good environment and aimed at offering the processor and art 
of a used toner cartridge which can carry out judgment processing for every material. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
constituted the processor of a used toner cartridge which consists of a shredding equipment 
crushed while holding the atmosphere below the explosion limit in the spallation room which had 
the used toner cartridge sealed, and a selector which classifies the debris discharged from this 
shredding equipment for every material. 

[0008] According to the above-mentioned composition, since it is spallation while all are crushed 
finely in the spallation interior of a room sealed though all were supplied to the shredding 
equipment the whole ****** and the atmosphere below the explosion limit is held, without 
disassembling a used toner cartridge for every parts and every material, the natural explosion by 
dust can be prevented. And in order to crush finely, it is possible to collect iron, a nonferrous 
metal, plastics, glass, etc. by type collectively for every material by the selector. 
[0009] Since all the comers are full of it shortly after the atmosphere below the explosion limit is 
formed by the ** ON of inert gas (claim 2), it is suitable for trituration of the solid-state of the case 
where dust arises, and quality of organic, such as plastics. Moreover, it can be made the oxygen 
density below the explosion limit (the so-called oxygen-shortage: 7% or less, for example, an 
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oxygen density) by pouring inert gas, such as nitrogen and carbon dioxide gas, into the spallation 
interior of a room. 

[0010] If a temperature-control means is prepared in a spallation room so that the granulation of 
the toner which is an impalpable powder may be carried out moderately (claim 3), since the toner 
of survival will solidify from a fines state during spallation of a used toner cartridge at granular or 
a massive (the shape of a dumpling), toner independent judgment and subsequent handling become 
easy. For example, a water cooled jacket is prepared in the periphery of a spallation room as a 
temperature-control means, and the spallation interior of a room is controlled in 10-70 degrees C. 
Thereby, the toner of an impalpable powder can be hardened granular [ predetermined ] and can be 
discharged. Moreover, while this temperature-control means controls the superfluous temperature 
rise of the spallation interior of a room, granulation-ization of a toner is useful also to prevention 
of a dust explosion. 

[001 1] the line in which the spallation means in a spallation room has the flexibility attached in the 
periphery of the axis of rotation — since the concentration of the gas held down to (a claim 4) and 
below the spallation indoor explosion limit or dust can moreover grasp the concentration 
accurately by becoming uniform by the vortex accompanying high-speed rotation when twisting 

/— the body against the shock which carries out high-speed rotation, the cure which prevents a dust 

^- explosion can be taken beforehand 

[0012] the line which has flexibility — trouble free operation can be carried out to the body being a 
chain, and the number of wear parts is stopped to the minimum as compared with the case of 
multi-stage story processing (claim 5) And the material stuck partial very strongly is separable for 
every grain size before processing. 

[0013] Moreover, while crushing a used toner cartridge finely in nitrogen gas atmosphere in 
airtight casing as an art according to the above-mentioned processor The temperature in a 
shredding equipment is controlled so that the granulation of the toner which is an impalpable 
powder is carried out to the shape of a moderate grain using the heat generated during the 
spallation. Since the residue of metals, such as a toner discharged from the shredding equipment, 
iron, and non-iron, plastics, and others can be classified, respectively and can be collected, while 
equipment becomes simple rationally, improvement in working capacity can be aimed at 
rationally. 
[0014] 

[Embodiments of the Invention] In this invention, although especially the configuration of a 
spallation room is not limited, it is desirable that a spallation room has the shape of shell of a 
cylindrical shape. In the spallation interior of a room maintained at the atmosphere below the 
explosion limit (the atmosphere below the explosion limit means the dust, or the gas concentration 
and humid atmosphere which the oxygen density and explosion below the explosion limit do not 
generate), since it does not have the comer section like [ in the case of a rectangular spallation 
room ] by being shell-like in a sealing room state, the atmosphere of the spallation interior of a 
room is easy to be kept uniform. 

[0015] the line which has the flexibility with which the periphery of the body of revolution of the 
lower part of a spallation room was equipped — a solid-state is crushed when the body rotates at 
high speed At the time of spallation, an inert gas is supplied, and the atmosphere is always 
maintained by certain conditions and is kept uniform in the atmosphere below the explosion limit. 
[0016] a line — while the bodily center of rotation moves debris-ed by carrying out level rotation in 
accordance with the center of a spallation room — a line — it is finely crushed by the body, 
spallation by the collision of debris-ed, and spallation by the crushed debris-ed Moreover, since it 
is strong on intensity, it is limited in a closed space and can avoid affecting it outside, even if small 
explosion arises by making a spallation room into the shape of shell. 

[0017] in addition, the line which has flexibility - as the body, a chain, a wire, the link material 
that can be crooked can be mentioned as a suitable thing, for example moreover, a line — [0018] to 
which spallation efficiency becomes good since you may prepare upwards in several steps, then it 
is crushed while a solid-state falls although the body is attached in the lower part as a fall halt 
position of debris-ed 
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[Effect of the Invention] According to this invention processor and the art, only by [ the ] carrying 
out a **** package and supplying to a shredding equipment, it is not necessary to add a handicraft 
to the state near demolition at all by the ability considering the used toner cartridge containing 
toners, such as a copy machine, as pretreatment, and there is also no risk of explosion, and metals, 
such as a toner of survival, iron, and non-iron, glass, plastics, etc. can be classified safely and 
automatically, and can be collected, for this reason, it has the outstanding effect that processing is 
very easy, clean, and safe, efficiency is alike and high, and equipment is also simple and can be 
processed to cost ** as a whole 
[0019] 

[Example] Next, the example of this invention is explained based on a drawing. 
[0020] Drawing 1 is explanatory drawing of this invention example processor showing the whole 
outline mostly, and the processor consists of a shredding equipment A held at the atmosphere of 
nitrogen gas, and a selector B which classifies spallation material for every material. It consists of 
a spallation process which crushes in the atmosphere of nitrogen gas, and a sorting process which 
classifies the crushed material to a toner, plastics, glass, iron, a nonferrous metal, etc. as a process. 
[0021] In a shredding equipment A, the used toner cartridge 1 is supplied to the supply conveyer 2, 
and is transported to shredder 4 through an ice bunker 3. It is held at the atmosphere (7% or less of 
oxygen gas concentration is desirable) of the nitrogen gas which the supply conveyer 2, an ice 
bunker 3, and shredder 4 are constituted by the airtight (sealing) state as a whole, and is supplied 
to **** from the nitrogen generator 5. Moreover, opening of feed hoppers 6a and 6b and the 6c** 
is carried out to two or more suitable parts for adequate supply of nitrogen gas. 
[0022] There is no need for one used toner cartridge of adding a handicraft to the state near 
demolition as pretreatment, and it is supplied to the **** supply conveyer 2. The suitable air lock 
for the entrance of the supply conveyer 2 is equipped (illustration abbreviation). An ice bunker 3 is 
the cylindrical shape of shredder 4 and the diameter of said, opening of the fall mouth from the 
supply conveyer 2 is carried out to a upper limit, and the switchgear 7 constituted by the soffit at 
double doors opening outward is formed. By the opening and closing, into shredder 4, the used 
toner cartridge 1 can be adjusted to a proper amount, and can be supplied adequately. 
[0023] the boss 9 of the axis of rotation 8 by which shredder 4 is a spallation room, and consists of 
cylindrical shape casing, and a lower shell protrusion is carried out in the pars basilaris ossis 
occipitalis at the center, and one -- the line of a couple it is equipped with the bodies 10 and 10 
and a chain is used for it, and when a chain 10 carries out high-speed rotation along a base, debris- 
ed is crushed, and the spallation has sealing structure so that may be performed within the 
atmosphere of nitrogen gas 

[0024] The peripheral wall of this shredder 4 is equipped with a water cooled jacket 1 1 , and 
through the condensator 12 and the pump 13, it is constituted so that the temperature of debris may 
be controlled. This sets it as the main purposes for a dust explosion to be afraid, to harden the 
toner of the shape of a certain fines to grain size without the fear, and to granulation-ize suitably. 
[0025] The feedback mouth 14 of nitrogen gas is formed in the upper part in shredder 4, and it is 
constituted so that suction of a ventilating fan 15 may **** through the **** pipe 17 through a 
filter 16. Moreover, there is an exhaust port 18 of debris in the lower part in shredder 4, the 
discharge side gate 1 9 is followed and Selector B is constituted. 

[0026] The selector B of material sends the crush pulverization object discharged from the 
discharge side gate 19 to sieve equipment 21 by inclination conveyer 20, and further by the air jet 
22 in the back end section of this sieve equipment 21a pulverization degree (according to grain 
size), and a weight (specific gravity) - it is the thing it enabled it to classify independently, and 
between the discharge side gate 19 and the inclination conveyer 20, an ice bunker 23 (for example, 
BAAFFA screen) is formed, and debris is quantitatively stabilized in it, and it is supplied to the 
inclination conveyer 20 

[0027] Toner **** and the glass powder to which first portion 21a is the sieve eye which is 2- 
5mm, and passed this sieve eye are classified, and sieve equipment 21 is dedicated to a container 
24. Moreover, a 10-1 5mm sieve eye is prepared in second half section 21b of sieve equipment 21, 
mixed debris, such as a grain in a toner of a coarse mesh, and plastics crush and accessories 
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metals, is-classified from first portion 21a in section 21b this second half, and it is dedicated to a 
container 25. 

[0028] It is constituted so that may be classified upwards the light fragment which passed sieve 
equipment 21 by the air jet 22 in the back end section of sieve equipment 21 and a heavy fragment 
may be classified downward. Among light fragments, a film, a sheet, and papers are classified by 
the cyclone 27 through a riser 26, and they are dedicated to a container 28. Moreover, the dust 
which passed the cyclone 27 is classified by the filter 29, and is dedicated to a container 30. 
Exhaust air is exhausted in the atmosphere by the ventilating fan 32 behind the riser 31 from sieve 
equipment 21, and a filter 29. 

[0029] Since a fall grade changes with the specific gravity, the heavy fragment which fell below by 
the air jet 22 can classify easily the metal fragment which are materials, such as shafts, and a 
plastics fragment and a rubber fragment, and is dedicated to containers 33 and 34, respectively. 
[0030] In addition, although illustration is omitted, it is further classified by iron and the 
nonferrous metal with a magnetism sorting machine etc., and a plastics fragment and a nonferrous 
metal fragment are classified by the eddy current sorting machine etc., and the metal classified by 
the above-mentioned selector B is classified by the sorting machine also with suitable toner **** 
and other materials (glass powder and piece of plastics) . 



[Translation done.] 



C 
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CLAIMS 

[Claim(s)] " 

[Claim 1] The processor of the used toner cartridge characterized by the bird clapper from the 
shredding equipment crushed while holding the atmosphere below the explosion limit in the 
spallation room which had the used toner cartridge sealed, and the selector which classifies the 
debris discharged from this shredding equipment for every material. 

[Claim 2] The processor of a used toner cartridge according to claim 1 with which atmosphere 

below the explosion limit is characterized by being the atmosphere of inert gas. 

[Claim 3] The processor of the used toner cartridge according to claim 1 or 2 characterized by 

preparing a temperature-control means in a spallation room so that the granulation of the toner 

which is an impalpable powder may be moderately carried out during spallation of a used toner 

cartridge. 

[Claim 4] the line in which the spallation means in a spallation room has the flexibility attached in 
the periphery of the axis of rotation - the processor of the used toner cartridge according to claim 
1, 2, or 3 characterized by twisting the body against the shock which carries out high-speed 
rotation 

[Claim 5] the line which has flexibility « the processor of the used toner cartridge according to 
claim 4 characterized by the body being a chain 

[Claim 6] The art of the used toner cartridge characterized by classifying the residue of metals, 
such as a toner with the moderate toner which is an impalpable powder which controlled the 
temperature in a shredding equipment so that a granulation was carried out granular, and was 
discharged from the shredding equipment, iron, and non-iron, plastics, and others, respectively, 
and collecting them using the heat generated during the spallation while crushing a used toner 
cartridge finely in nitrogen gas atmosphere in airtight casing. 



[Translation done.] 
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DRAWINGS 
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[Translation done.] 
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